Promoter hypermethylation leads to decreased APC mRNA expression in familial polyposis and sporadic colorectal tumours, but does not substitute for truncating mutations.
Germline mutations in the tumour suppressor APC cause familial adenomatous polyposis (FAP), and somatic mutations are common in sporadic colorectal cancers (CRCs). Hypermethylation of APC promoter 1A has been reported in a substantial proportion of sporadic CRCs and may cause transcriptional silencing. Methylation has been proposed as an alternative to mutation or loss of heterozygosity as a mechanism of gene inactivation. However, the significance of APC methylation has remained unclear, because it has not previously been related to the presence of mono- or bi-allelic mutations at APC. We examined 103 FAP adenomas, 11 attenuated FAP adenomas, 31 sporadic CRCs and 30 CRC cell lines, all with known germline and/or somatic APC mutations. Overall, APC promoter 1A methylation was detected in 27-45% of colorectal tumours and cell lines, but generally not in histologically normal colorectum. In contrast to previous reports, methylation was detected in similar proportions of FAP/AFAP and sporadic CRCs. Importantly, methylation was independent of the presence, number and positions of APC mutations and was not associated with the CpG island methylator phenotype. Methylation resulted in a decrease or loss of 1A isoform mRNA and reduced total APC transcript levels, although expression was retained from promoter 1B. However, neither APC protein levels, nor transcription of a panel of Wnt target genes was associated with methylation status. Our data suggest that APC promoter 1A hypermethylation may influence APC expression levels in a subtle fashion, but methylation does not result in complete gene inactivation or act as a 'second hit'.